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U
M geology Professor Jim Sears and fictional adventurer 
Indiana Jones have a lot in common. For example, they are 
both world travelers in pursuit of treasure and knowledge.
However, while Jones’ crusades have him dodging Nazis and angry 
tribesmen, Sears’ longtime project has led him from Montana to 
Siberia to Death Valley in search of his own personal Holy Grail: 
rock formations that show Montana and Russia were once attached.
A faculty member at UM for 22 years, Sears studies plate 
tectonics — a theory explaining the earth’s distribution of land 
masses and other geological elements using the movement of the 
earth’s underground plate system. He has a theory that Siberia 
was once connected to the Rocky Mountain chain stretching from 
Montana and Wyoming and into Death Valley in Nevada.
His theory recently became more concrete when he found what 
he was looking for — rock formations in Death Valley matching 
those in Siberia. To the naked eye, the rocks look like cousins, but to 
Sears they appear to be brothers from the same mother.
“It’s kind of like an archaeological site,” Sears says. “You have to 
look at all the layers.”
Now Sears and others are breaking down the rocks into sediment 
to reveal their age. If that matches, Sears believes the history of how 
the United States split from Asia will be changed.
So how could Siberia be attached to Death Valley when California 
and the Pacific Northwest come between them? The answer lies in 
the mysterious workings of plate tectonics. Nobody knows for sure 
what causes the plates to shift. But what is known is that when a 
continent splits into two pieces an ocean forms between the broken- 
off pieces, mountains form in the wake of the split and sediments 
left in the ocean start to build up to create more of the Earth’s crust. 
This may explain how California, Oregon, Washington and Alaska 
were formed.
The idea that Siberia may have once been connected to the 
United States developed in Sears’ head while he was working on 
his doctoral degree at Queens University in Kingston, Ontario. 
During this time he attended a meeting in Ottowa, where in the 
headquarters of the Geological Survey of Canada his Montana- 
Siberia idea was born. There was a huge globe in the lobby about 
the diameter of a typical office desk. The globe showed rock 
formations and had the continents broken down into transparent 
pieces that could be moved around and rearranged.
Siberian Connection - continued back page
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(r~i —'Jwo UM chemistry 
professors are trying 
J-L to solve fundamental 
questions about how light travels i 
through a thin glass tube known 
as a capillary waveguide. The 
research, funded by the U.S. 
Department of Defense, is part 
of a project called the Portable 
Chemical Agent Detection System,
which eventually could result in a hand­
held chemical detector.
Such a device could dramatically improve 
national security, helping border patrol agents, port workers 1 
and other national security professionals detect explosives 
and even chemical and biological weapons.
“A big part of our effort in the past year and a half has 
been to characterize the waveguide itself and see how it
behaves,” says Michael DeGrandpre, a chemistry professor at UM 
since 1996.
A solid fiber-optic cable allows light to travel uniformly down 
its length, but the capillary waveguide is a tube, less than half a 
millimeter wide, which allows chemical coatings to be applied to 
its inner wall. The light traveling within the tube walls interacts 
differently with different coatings.
Highly selective coatings are being developed to permit reliable 
detection of small quantities of specific chemical compounds in 
complex mixtures. Many of these coatings rely on the recognition 
capabilities of biological compounds. Associate Professor Chris 
Palmer, coinvestigator with DeGrandpre on the project, is working 
to take advantage of this chemical recognition combined with 
unique signatures — or “optical responses” — of different chemicals 
as measured by the light passing through the capillary waveguide. 
Eventually they want to find a chemical or biological compound to 
use as a coating that will react with tiny amounts of explosives or 
chemical warfare agents “sniffed” by the tube.
The current research uses an instrument capable of sending
(Above) Chris Palmer and Michael DeGrandpre 
(Left) Signature light signals emanating 
from the ends of tiny capillary waveguide tubes
a wide variety of light wavelengths through the 
capillary waveguide and another capable of reading 
the broad spectrum of light. The researchers measure 
how different chemical coatings in the inner tube 
respond with the light sent through. Right now, 
the equipment is hardly portable, occupying 
space the size of an average kitchen table. 
Using the bench-top instrument, they 
hope to settle on specific chemistries for the 
inner capillary that will generate a specific 
optical response when exposed to a whiff 
of explosive or dangerous weapons hovering 
in the air at concentrations as low as one part 
per billion. When they achieve that, they can 
work on shrinking the device to the size of a 
small flashlight. Palmer says it might take two years 
before they have a bench-top instrument capable of detecting 
explosives or chemical agents.
Their project is partnered with Sandia National Laboratories of 
California and the University of Florida. Funding came to Montana 
largely through the efforts of Sen. Conrad Burns and helps support 
four UM graduate students and three full-time postdoctoral students.
The Portable Chemical Agent Detection System is part of a growing 
number of projects funded by the Department of Defense aimed at 
using technology to bolster the nation’s defenses against would-be 
terrorists. DeGrandpre says there is a large effort to improve chemical­
sensing technology for a wide variety of applications. At a recent 
American Chemical Society meeting, a majority of papers dealt with 
various terror-related chemical sensor projects.
Until this new technology becomes available, national security 
experts can still fall back on a relatively simple, but highly effective, 
chemical and biological detection system — specially trained dogs. U
— By Chris Bryant
CHEMISTRY
Fields of Fuel
Could biodiesel spur 
Montana's rural economy?
LL ■ \o you want fries with 
lyour fill-up?” 
JL-X Your answer: “No.
Hold the fries but gimme the grease.” 
At least, that should be your 
answer at Missoula’s two Cenex 
stations, which, by the way, don’t 
serve fries. But they are the only 
places in Montana serving biodiesel.
Most Cenex patrons don’t think of their biodiesel as part virgin 
vegetable oil and part petroleum diesel, but when they fill ’er up, 
that’s what they get. (Regular gasoline cars just get ethanol.)
Diesel fuel made from vegetable oil is gaining rapid acceptance 
across the country. It requires no engine 
modifications or infrastructure changes. 
Biodiesel has been around for at least 10 years 
in the United States and longer in Europe.
Sustainable Systems, a company led by 
UM chemistry doctoral student Paul Miller, 
operates the only pilot-scale blending plant in 
the state, converting vegetable oil to biodiesel 
for resale and blending with petroleum diesel. 
Montana has no commercial-scale “biorefinery” 
to process oil seed crops like soybean, canola, 
safflower or mustard into fuel and other value- 
added products. Not yet, anyhow.
“But we’re working on it,” says Miller, who 
hopes his three-year-old company will commercialize its technology 
and develop an oil-seed biorefinery not too far down the road.
We are conducting various site analyses and freight logistics 
— and we are organizing our financing — and eastern Montana’s 
a good bet because of all the land that’s prime for oil seed 
production,” he says.
Three years ago Miller and partner Erik Pritchard started a 
business called Montana Biodiesel. Pritchard was then a UM senior 
already using biodiesel to fuel his own vehicle, and Miller’s interest, 
both as a chemist and a farmer’s son, led him to research the topic 
of agricultural-based fuels.
Their first client was UM. The team converted recycled fryer 
grease from the University’s food services operation into biodiesel 
to power a commuter shuttle that runs continuously from an off- 
campus parking lot to various stops on campus. It’s called the Bio
Bus, and it was the brainchild of UM student government. In warm 
months the bus runs entirely on biodiesel. In colder months, it uses 
20 percent biodiesel and 80 percent petroleum diesel.
The UM Bio-Bus was the first student-initiated, 
university-based, fryer-to-fuel project in the country. It 
has become a model for similar operations at universities 
on both coasts and in the Rockies. But Miller, now 
operating with more partners, a corporate structure 
and a large network of growers in Montana and the 
Pacific Northwest, has gotten off the bus, so to speak, 
and increased his vision to the point he says Sustainable 
Systems “is poised to go global.”
Biodiesel is a bit more expensive at the pump than 
ordinary diesel, but if one looks at the larger energy 
picture, it’s more than worth it, according to Miller and 
Kyle Stensrud, regional manager of Cenex operations in 
western Montana.
“Biodiesel performs,” Miller says. “It gives more power, delivers 
more fuel efficiency and requires less-frequent oil changes because 
of its increased lubricity.” Plus it’s made in the United States, it’s 
renewable and sustainable, and, as Stensrud puts it, “Loading stuff 
in your pickup back there by the tailpipe with the engine running, 
the odor’s not obnoxious any more. It smells kind of nice.”
Blending just 3,000 gallons of biodiesel a month at present, 
Sustainable Systems isn’t a threat to the world’s fossil fuel­
based economy. But as the world moves more and more toward 
sustainability — Miller mentions Brazil, China and India — the 
growth of a sustainable alternative fuel source can only help diversify 
the economic and energy sources that keep everything running.
“We start here in Montana,” Miller says, “and who knows what’s 
next?” H
— By Richard Chapman
P
ity the original British 
settlers in the New World. 
Their first attempt at a 
permanent colony in Roanoke, 
Va., in 1585, well, just sort of 
disappeared. Nobody knows what 
happened to those poor people. 
The second settlement at
Jamestown in 1607 survived, but only 
after a horrendous toll in hardship 
and death. Colonists there established 
themselves on a swampy island in the 
James River 60 miles upstream from the mouth of Chesapeake 
Bay. They had no source of clean drinking water, since the river 
was brackish from the sea, and they were beset by disease, 
starvation, angry Algonquian Indians, the worst drought in 
700 years, lazy English “gentlemen” and the constant fear of 
Spanish attack. It was a hard time. By spring 1610, only 60 
of the original 500 colonists at Jamestown still lived.
So don’t be surprised when researchers digging at the site 
unearth bones that tell dark tales.
UM hired one of those researchers, Ashley McKeown, 
as an assistant professor last summer. She has a lot 
of titles: physical anthropologist, skeletal biologist, 
bio-archaeologist — even “expert on old bones.”
The Georgia native did her postdoctoral work 
with the Jamestown Rediscovery archaeological 
project. Her position was funded by bestselling 
crime and mystery novelist Patricia Cornwell, 
whose book “The Last Precinct” involves a 
400-year-old murder mystery in Jamestown.
Starting in 2000, McKeown helped excavate 
75 burial sites in a “haphazard” cemetery found 
beneath the foundations of the original colonial 
statehouse. Some graves contained bodies jumbled 
together or in odd positions, as if they were simply 
thrown into the ground.
“This might indicate people were afraid to 
touch the bodies,” McKeown says. “It might mean 
disease, which would make sense since we believe 
the cemetery dates to the 1609-10 ‘starving time.’”
McKeown actually lived at Jamestown for a year and a half 
while the bodies were excavated — all to learn more about how 
these first settlers lived and died. She’s seen a lot of weird things, 
but the strangest Jamestown bone was unearthed last summer
— not in the cemetery, but at the site of what was once a trash- 
filled ditch, or bulwark trench, which surrounded the original 
James Fort, built in 1607.
Uncovered by students in a University of Virginia archaeology 
field school, the 4 by 4.75-inch bone is a piece of cranial vault
— the back of someone’s skull. It also has odd markings on it, 
and when the bone was brought to McKeown’s attention, she 
immediately knew it was a major find.
For a bone expert like McKeown, the braincase fragment tells 
a macabre tale. First, a notch and radiating fractures show 
that whomever the bone belonged to was struck behind 
the left ear with a hard object.
“It wasn’t something super-sharp, like a knife,” she 
says. “We are thinking of something along the lines 
of a stone celt, which is sort of an axe-like stone 
cleaver. If that’s the case, it was likely of Native 
origin.”
McKeown also says the skull probably came 
from a man since it has large protuberances 
on it, which are needed to support larger 
male muscle attachments.
Also, whoever was smacked with the blunt 
object likely had bleeding on the brain, she 
says, because circular markings show someone 
tried drilling a hole in the guy’s skull to 
relieve pressure. The fellow probably died 
during the procedure because the hole was 
never completed.
“This bone is the earliest evidence of 
surgery in the English colonies,” McKeown 
says. “It’s a remarkable find.”
Drilling into someone’s skull, or 
trepanation, is an ancient procedure. 
McKeown says there is evidence of 
trepanation in prehistoric times, and it 
has been used by many people around the 
world, including New World surgeons before
I-----------------ANTHROPOLOGY----------------
European settlement.
“With some 
prehistoric finds 
you’ll see healed 
trepanations,” she 
says. “It had to have 
some sort of success 
rate for people 
to keep doing it 
and for it to be so 
widespread.”
She says the 
Jamestown bone 
has circular 
markings that match 
trepanation tools 
from the era. The bone also 
shows a skip, where the drill 
jumped and the surgeon had 
to start again.
Ouch! And it gets weirder. 
McKeown says the fragment also 
has saw marks. After the poor 
fellow died, someone wanted to see 
what went wrong. So the surgeon sawed 
off the top of the cranial vault, which McKeown says is 
pretty typical for an autopsy.
“So this also is the first evidence of an autopsy in the 
European colonies,” she says.
Pity those original settlers. For not only did they fight 
disease, starvation and hostile Indians, they also contended 
with the barber/surgeons of the day — men who thought 
bleeding could cure most ills. Needless to say, the skills of these 
healers varied wildly.
“This bone shows they tried to do a trepanation on the 
thickest bone in the cranial vault,” McKeown says. “It’s 
absolutely the worst place to do this.”
While the name of the patient may never be known — 
researchers don’t even know where the rest of his body is — they 
may know the name of the surgeon. Historical records show a 
servant of John Woodall, a major surgeon of the times, came to 
Jamestown in 1609. That man’s name was John Lifte. Was he the 
trepanation driller?
“And that’s just one of the wonderful things about working in 
historical archaeology,” McKeown says. 
“You get to use historical documentation 
as well as archaeological evidence, and 
sometimes you can make some really 
wonderful connections.”
While the autopsy bone was an 
extraordinarily interesting find — getting 
exposure from CNN and the History 
Channel — McKeown says her research 
team is only halfway through analysis of 
the statehouse cemetery remains. The 
research is providing a profile of the 
early fort’s population, including sex, 
ancestry, general health, cause of death, 
burial customs and perhaps socioeconomic 
conditions at the fort.
“We’ve found few artifacts but lots of 
skeletal material,” she says. “There are
Telling a sad tale: (top) saw 
marks, (left) trepanation drill 
marks, (bottom) the fragment 
fitted into a skull
graves where people are just thrown in, but 
some burials are very neatly laid out. These 
people were undressed when they died and 
wrapped in a linen shroud. If you were 
wealthy, then you got placed in a coffin.” 
What diseases ravaged the settlers?
McKeown said it might have been several, 
especially since the English may have fouled 
their drinking water with sewage from the 
fort. The remains of black rats also have been 
found, and Jamestown leader John Smith 
wrote of rats getting into the corn. McKeown 
says researchers suspect bubonic plague — the 
Black Death — came with the settlers on 
their ships.
McKeown says it’s 
hard for modern people 
to imagine the trials 
faced by Jamestown 
settlers in the early 
years. Records show 
that during the “starving 
time,” some eventually 
resorted to cannibalism, with 
colonists going outside the 
fort and digging up people 
who already had died.
“There is one report of a 
man who actually killed his 
wife and then smoked her to 
survive the winter,” she says. 
“They called it ‘powdering,’ 
and this guy powdered his 
wife. But in the spring he 
was discovered, and he was 
hanged.”
Though McKeown’s efforts 
to discover the lost mysteries of Jamestown continue — she was 
back in Virginia over Christmas break — she says it was a no- 
brainer for her to move west to UM and Montana.
“I love my research,” she says, “but I also love teaching and 
interacting with students. But I’m sure I’ll be back in Virginia 
during the summers to find more bones with interesting stories.” 0
— By Cary Shimek
New finds at James Fort 
are making this 1950s 
artist's rendering obsolete
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Garon Smith (left) holds a 
dean air filter, while 
Tony Ward displays 
a used one from 
Libby.
U
M chemistry Professor 
Garon Smith has a 
bright idea: To encourage 
Missoulians to drive less and keep 
our air cleaner, he suggests we 
create a compelling reality TV 
series that people can watch only 
while riding public transportation.
Then he laughs. But seriously: 
“If we want our air better, we’ve 
got to reduce our driving,” he 
says. “I’d switch to TV research 
instead of chemistry research if I 
believed it would really work!”
Tony Ward, a postdoctoral 
fellow in UM’s Center for 
Environmental Health Sciences 
who obtained his doctorate as a member of Smith’s lab during 1997- 
2002, concurs: “As long as you can strike a balance with improving 
the emission controls on your cars, trucks and industry with the 
amount of people who are coming in [to Missoula], then you’re 
OK,” he says.
Together, Smith and Ward represent much of UM’s brainpower 
currently working to analyze and improve Missoula’s air quality.
First, the wizard: Smith, who sometimes dons a cape and pointy 
hat in class, is known for both his creativity and chemistry. But it’s 
his nearly 13 years of work to address Missoula air pollution from 
which we all benefit every day. Smith’s partner in these efforts is the 
Missoula City/County Health Department.
“I’ve always liked projects that have tie-ins with the people 
who support your school,” he says. “If you’re working for a public 
institution, you’d like the public to get something back in return for 
their investment.”
Traffic: The primary cause of Missoula air pollution
Smith’s work with the city 
has returned that investment 
in spades. To put in context 
how bad Missoula’s air 
once was, he references a 
textbook he used to teach 
environmental studies in New 
York back in the 1980s. In that 
book, the case study for a bad 
airshed was Missoula.
Today, there’s a world of 
difference in our air, he says. 
“In fact, Missoula’s air is better 
than a lot of smaller cities 
regionally simply because we 
studied what our problems 
were and really put our time 
and effort into working on the big [pollutant] sources.”
Those major sources historically, he says, were wood-burning 
stoves and sawmill teepee burners. In the 1960s, a teepee burner 
(a 25-to-30-foot iron cone in which wood chips and sawdust were 
constantly burned) stood 
where Southgate Mall is 
today. Across the Scott 
Street Bridge, the White 
Pine Sash mill’s teepee 
burner was taken down 
just a decade ago. Such 
wood-burning sources 
conducted incomplete 
combustion, sending 
remaining particulate 
matter into the air.
Add to that combustion 
residue carbon monoxide 
from cars (Missoulians 
now drive a collective 1.3 
million miles a day, says
Smith), as well as finely crushed sand kicked up from tires, and 
our air fills with potentially hazardous chemicals that can adversely 
affect our health. And then there’s our valley’s natural winter 
inversions, which trap these chemicals in the cold air and create, as 
Ward says, “the perfect outdoor laboratory.”
The Environmental Protection Agency, however, saw no such 
perfection in our air. In 1986, EPA designated Missoula a “non­
attainment” area for failing to meet federal air-pollution regulations 
for 10-micron particulates. Seven years later, fueled by a 1993 
lawsuit in which the American Lung Association sued the EPA 
arguing that those standards weren’t sufficient to protect public 
health, “there was quite a bit of an uproar among the environmental
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community. Clean air advocates and the health department 
concurred that Missoula really needed to pay attention to reducing 
particulate levels even more,” Smith says.
In response, Smith worked with the Board of Health (he remains 
its vice-chair) to identify the sources of particulates in Missoula’s 
air. At the nearby Smurfit-Stone pulp mill, he helped boiler 
operators track data from newly modified 
continuous-monitoring equipment in their 
stacks. It enabled employees there to receive 
feedback about the mill’s smoke emissions 
every six minutes rather than once a day. This 
continuous monitoring helped the mill reduce 
its particulate emissions by about 42 percent.
But the pulp mill only accounted for about 
15 percent of the particulates, according to 
Smith’s study. Another 40 percent each came 
from wood-burning stoves and road dust. 
So in 1994, the board responded to Smith’s 
findings by passing new wood-burning stove 
regulations in Missoula and replacing sand 
with chemical deicers on the roads. Those 
changes resulted in roughly another 20 
percent reduction in particulate emissions.
But still, not everyone was happy. 
In 1997, the same year Tony Ward 
started as Smith’s graduate student, 
local environmental groups and the EPA 
concluded a lawsuit alleging Smurfit-Stone 
had violated emission regulations. The 
pulp mill settled by donating $690,000 
toward addressing environmental issues 
in Missoula — $120,000 of which was 
designated for improving air pollution.
Under Smith’s guidance, Ward wrote a 
proposal and was hired by the local health 
department to use that $120,000 — plus 
another $11,000 to $15,000 from the 
department — to specifically identify the 
sources of what’s called particulate matter 2.5. EPA added PM 
2.5 to the list of regulated pollutants in 1997 in response to the 
American Lung Association lawsuit. Anticipating this move, the 
health department sampled for PM 2.5 during 15 days in the winter 
of 1995-96, producing far too little data on which to base future 
actions, and all its earlier studies had followed PM 10, a larger 
particulate category. At any rate, by 2000 Ward’s extensive yearlong 
PM 2.5 study was under way.
As it turns out, 2000 also was the year of the now-infamous 
summer forest fires.
“[The fires) increased my thesis by a third,” says Ward. For 
the study, he and Smith took air samples from two locations 
The smokestacks at the Missoula 
Valley’s Smurfit-Stone pulp mill 
have drastically reduced particulate 
emissions in recent years.
— Boyd Park near Malfunction Junction and the Frenchtown Fire 
Department. Every six or 12 days they analyzed the samples for 
upwards of 166 different types of particulates and chemicals.
“So here we had all this fancy chemical sampling equipment 
set up, calibrated, taking samples before, during and after the 
fire season, and over the winter for the inversions,” Smith says. 
“Traditional research didn’t continue 
sampling through the winter to look at what 
winter emissions were like compared to the 
summer forest fire emissions.”
What they found was surprising: 
“The bottom line was that although the 
summertime fires make lots of smoke and 
the air looks terrible, the toxic nature of the 
chemicals in wood smoke isn’t as bad as what 
we get in winter when we’re breathing awful 
emissions from vehicle tailpipes or the air 
displaced out of a gas tank when you refuel,” 
says $mith.
“There’s a lot more of the nastier organic 
compounds shown to cause cancer during 
the winter on every single day that we 
sampled than what we saw during the 
summer,” says Ward.
This winter Ward is working on a study 
that examines indoor air samples in 12 
Missoula homes, something that hasn’t been 
done before. He’s also just wrapped up a 
seven-county, Western Montana, telephone 
survey about asthma, showing that asthma 
levels did increase during forest fire events 
and winter inversions.
But the work he is most excited about 
these days is an ongoing study that has 
identified wood-burning stoves as the greatest 
source of particulate matter in Libby’s air.
“You’re talking about a community of 
2,500 people that has worse air quality than 
Houston, Denver, Salt Lake City, Seattle — and it’s from wood stoves,” 
he says. So now he also is studying asthma rates in Libby elementary- 
and middle-school children and sampling air inside their schools.
Also, he and UM Research Professor Curtis Noonan, in 
conjunction with Montana Tech in Butte, are preparing for a study 
of “hot shot” firefighters.” The firefighters will wear personal 
monitors around their necks to see what levels of particulates they 
breathe on the job.
Ward’s motivation for working so hard is much like Smith’s. “I 
really feel like I’m doing something that benefits people,” he says. 
“I’d go nuts if I had to stay behind a computer all day.” 0
— By Robin Troy
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GEOLOGY
Siberian Connection — continued from front
“It’s what you might call a tectonic globe," Sears says.
While playing with the pieces, he noticed the curvature 
on Siberia’s transparency matched a region stretching from 
Montana to Death Valley. Putting the two together, and with 
the knowledge that Siberia’s mate — what formed when it broke 
apart from another land mass — was unknown, he started to 
develop his theory.
He believes Siberia and what was then western North America 
separated from each other 500 million years ago. This was 300 
million years before Africa split off from the eastern coast of 
North America.
Sears pitched his idea to Ray Price, a prominent geology 
professor from Queens University, and Price urged him to 
write a paper on his theory. The paper, titled “The Siberian 
Connection,” was published in 1978 and co-authored by Price.
Through an exchange program between Canada and Russia, 
Price led Sears to a meeting with Andrei Khudoley, a geology 
professor from St. Petersburg in Russia, who was in Canada at 
the time working on a mapping project. Sears, Price, Khudoley 
and Don Winston, a retired UM geology professor and longtime 
friend of Sears, rendezvoused at Waterton 
National Park in Alberta. They discussed 
whether Siberia or Australia were once 
connected to western North America. Other 
scientists began to take interest not long 
after, and through the years Sears’ theory 
caught fire within the geology community.
Winston, who taught at UM for 43 years, 
had studied what are known as the “Belt 
rocks” in western Montana. He noticed the 
rock formations end in Washington and 
had always wondered why. Where did the 
formations go? When Sears applied for a job 
at UM, Winston, who had read his paper, 
was interested in Sears’ theory, and the two 
became research partners.
At the Waterton meeting, Winston 
brought rock samples from western Montana 
to show Khudoley, who was familiar with 
similar formations in Siberia. Khudoley did 
not recognize a match, but everyone had a 
feeling there was more to it, Sears says. Sears 
then traveled with Winston to Death Valley in spring 2003 — and 
saw rocks matching those Khudoley worked with in Siberia.
The process following the trip to Death Valley is what Sears 
refers to as “kind of like matching curtains.” Rock samples were 
collected and analyzed. Then, when Sears received funding from 
the National Science Foundation, he traveled to Siberia with 
Khudoley and Andrei Prokopiev, another specialist in Siberian 
geology. Finally, he took another trip to Death Valley last 
December with Prokopiev to collect additional samples.
Sears says going to Siberia for six weeks last summer was 
like traveling into the past. “It was really like frontier living,” 
he says. His group spent one month exploring a remote eastern 
section of the Siberian wilderness, traveling with rafts down 
the Belaya River, which knifes through the heart of the Sette- 
Daban Mountains. They faced floods, bugs and incessant rain, 
and if they got into trouble, help was at least two hours away by 
helicopter. They didn’t see other human beings until near the 
end of their trek.
The trip was especially memorable for Sears because his son, 
Robert, a UM senior majoring in Latin and math, got to go along. 
Sears says his son’s ability to speak Russian was critical for success.
Currently, Sears, Price, Khudoley and Prokopiev are developing 
a paper to release their findings to the science community. 
When the ages of the rocks are determined sometime next 
summer, Sears, who poured so much of his life into this one idea, 
could have found the answer to his question. A puzzle could be 
finished. Textbooks could be rewritten. And a geology professor 
from UM could have found his own personal Holy Grail, 0
— By Brianne Burrowes
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